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INTRODUCTION 

The  design  of  a computer  system  for  LOKI  which  will  automatically  correct 
for  the  effect  of  wind  during  the  boost  phase  of  flight  requires  a knowledge  of  the 
function  relating  deviation  at  burnout  with  the  wind  distribution  along  the  tra- 
jectory as  well  as  a knowledge  of  the  nature  of  the  wind  distribution  at  the  time 
of  flight.  The  function  relating  deviation  at  burnout  with  the  distributed  wind 
was  determined  in  an  earlier  report  on  this  project.  Ref.  1,  and  was  shown  as 
a relation  between  Influence  coefficient  (angular  deviation  of  flight  path  direction 
at  burnout  from  direction  at  launch  per  unit  crosswlnd  uui  unit  distance  incre- 
ment along  trajectory)  and  distance  of  rocket  from  launcher. 

Thepurpoaeof  this  report  is  to  examine  the  effects  of  arbitrary  and  observed 
wind  distributions  on  LuKI,  based  on  the  foregoing  influence  function,  with  a 
view  to  establishing  the  basis  for  a practical  field  wind  measuring  technique  to 
gather  and  transmit  wind  information  to  the  correction  computer. 

From  time  series  of  wind  profiles  obtained  experimentally , burnout  devia- 
tions are  computed  and  compared  with  concurrent  winds  at  fixed  levels  for  both 
instantaneous  and  time  averaged  winds  to  determine  the  feasibility  of  a correc- 
tion method  based  on  a linear  relationship  between  burnout  devotion  and  wind  at 
one  level.  Although  the  available  wind  data  were  limited  to  about  150  cases  and 
covered  only  the  first  250  feet  of  trajectory  accounting  for  50%  of  the  total  cor- 
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rection,  the  high  correlations  found  indicate  a strong  possibility  of  success  for 
this  method.  Further  work  with  more  extensive  observations  will  be  necessary 
to  substantiate  these  results  and  to  explore  other  possibilities  for  wind  specifi- 
cation such  as  block  (space  and  time)  averaging  and  to  provide  proportionality 
constants  and  limits  of  accuracy  for  working  computer  systems. 

DISCUSSION 

The  total  flight  path  angular  deviation  of  LOKI  due  to  wind  during  burning  is 


given  by: 


5 

[ntfF(5;  W(s>]  ds 


where  a Hf(s)  is  tne  wind  influence  coefficient  and  Wes)  is  the  wind  component 
perpendicular  to  the  trajectory  at  a point  on  the  trajectory  distant  s from  the 
launcher.  In  f e derivation  of  the  function.  Ref.  1,  the  wind  component 

along  the  trajectory  was  assumed  to  be  negligible  in  its  effect  on  deviation  at 
burnout,  due  to  the  high  speed  and  forward  acceleration  of  LOKI.  A plot  of 
a ( S ) is  shown  in  Fig.  1. 

The  cumulative  effect  of  a constant  crosswind  during  burning  is  shown  in 


Fig.  2 when 


is 


plotted  against  s for  unit  crosswind.  Of  the  total  deviation 


0.  8 mil,  50%  is  due  to  the  first  250  feet  of  trajectory,  while  94%  is  accounted 


for  by  the  first  1000  feet. 


CONFIDENTIAL 
Security  Information 


CONFIDENTIAL 
Security  Information 

-3- 


An  initial  study  of  c>  variation  was  made  using  a synthetic  wind  made  up  of 
a steady  1/7  power  law  component  and  a superimposed  sinusoidal  gust  component, 


varying  wave  length  and  amplitude.  The  assumed  wind  is  described  by: 

a | , 0 < S < 1500  ft. 


W 


2tt  I 

kC  sin  — c~  5 t 


W(S)  - W,f00  , 1500  < S < 2000  ft. 

where  Woj  » wind  velocity  at  height  s 

5o  reference  height,  50  ft.  at  which 
X = wave  length  of  gust  component,  ft. 
tC  * gust  amplitude  factor 
Values  of  deviation  were  computed  for 

X = 50,  100,  200  and  400  ft.  with  K = 0,  0.  5 and  1.  0 
Results  are  summarized  in  the  fc''">wing  table 


Relative  Deviation  at  Burnout 

0 0. 5 1.0 


50 

1 

A. 

1.  014 

1.  029 

100 

1 

1.  027 

1.  043 

200 

1 

1.  004 

1.  010 

400 

1 

1.  042 

1.  084 
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Slgnlflcant  effects  would  undoubtedly  be  observed  at  values  of  X greater  than 
400  feet  and  with  the  Introduction  of  gust  phase  angle  as  a parameter.  This  Inves- 
tigation was  not  pursued  further  at  this  time,  however,  since  the  chief  Interest 
lies  in  the  application  to  sampling  requirements.  It  is  evident  from  the  small 
effect  of  the  gust  component  on  ^ for  A x 50  and  100  feet,  that  for  practical 
purposes  the  wind  will  be  completely  described  by  measurements  at  25-foot  inter- 
vals, the  intervals  that  occur  in  the  experimental  data  to  be  discussed. 

From  data  published  in  Refs.  2 and  3,  the  vertical  wind  profiles  shown  in 
Figs.  3 to  6 were  obtained.  These  show  the  time  histories  at  one-second  inter- 
vals, of  the  velocity  distribution  with  height.  The  original  measurements  were 
made  with  pressure  plate  anemometers  described  in  the  foregoing  references 
having  an  effective  time  constant  of  about  0. 1 sec. , located  at  25-foot  intervals 
on  a 250-foot  tower.  Wind  direction  was  not  recorded,  and  the  profiles  do  not 
exactly  represent  the  crosswind  in  a fixed  plane  that  would  apply  to  a vertical 
trajectory.  Theassumptlon  of  constant  direction  leads  to  an  exaggerated  rather 
than  smoothed  profile.  Four  separate  runs  are  included  with  velocities  ranging 
from  14  to  54  mph,  and  all  were  obtained  in  winter  storms  in  Michigan. 

From  the  wind  profiles,  deviation  sequences  were  calculated.  Thewindval- 
ues  at  each  measurement,  point  were  assumed  to  describe  the  wind  in  a layer  ex - 
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tending  12  l/2feetto  either  aide  (histogram  distribution).  Producta  of  these  val- 
ues and  the  corresponding  influence  coefficient  were  sustuned  to  give  the  contribu- 
tion of  the  Wind  in  the  first  250  feet  of  trajectory.  This  contribution  is  about  50% 
of  the  total  tiuu  would  be  obtained  if  the  integration  were  carried  to  burnout. 

Time  histories  of  deviation  are  plotted  in  Figs.  7A  to  10A  for  the  four  runs 
along  with  concurrent  winds  at  the  25,  60,  100,  and  150-foot  levels.  These  indi- 
cate a trend  of  wind  velocity  consistent  with  deviation.  To  better  show  the  trend 
of  a four-second  average  wind  (arithmetic  mean  of  the  wind  at  time  T , and  the  pre- 
vious three  observations)  is  plotted  in  Figs.  7B  - 10B. 

Deviation  is  plotted  against  wind  velocity  in  Figs.  11A  - 14A  and  against  four  - 
second  average  wind  velocity  in  Figs.  11B  - 14B  . Regression  lines  are  Includ- 
ed determined  by  a least  squares  linear  fit  with  Wind  the  independent  'variable. 
The  limits  within  which  90%  of  the  observations  fall  are  also  shown.  These  were 
determined  assuming  that  the  departure  of  & from  the  regression  line  follows  a 
normal  Gaussian  distribution.  Histograms  showing  the  distribution  correspon- 
ding to  Figs.  12A  and  12B  are  shown  in  Figs.  15  and  16.  The  following  table 
summarizes  the  results: 
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Wind 

Measurement 

Level 

Wind 

Deviation  at  Burnout 

4 -Second  Average  Wind 
Deviation  ITBuraoUt 

Regression 
Line  Slope 
mils/mph 

Correlation 

Coefficient 

Deviation 
Spread  for 
90%  Obs. 
mils 

Regression 
Line  Slope 
mils/mph 

Correlation 

Coefficient 

Deviation 
8pread  for 
90%  Obs. 
mils 

25 

.544 

.802 

1 4.9 

.582 

.823 

±4.4 

60 

.399 

.805 

1 4.7 

.419 

.836 

±3.9 

100 

.488 

.901 

t 3.3 

.491 

.896 

1 3.2 

150 

.441 

.939 

t 2.6 

.446 

.945 

±2.3 

CONCLUSIONS 

It  is  apparent  from  the  table  that  a correction  based  on  the  wind  velocity  at 
a fixed  level  and  the  corresponding  regression  line  slope  might  be  entirely  rea- 
sonable in  view  of  the  small  spread  in  wind  deviation.  The  high  correlations 
at  100  and  150  feet  result  from  the  secondary  peak  in  the  influence  function  near 
150  feet  and  possibly  from  a tendency  of  the  wind  profile  to  "pivot"  about  this 
level. 
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Althougk  the  available  wind  data  were  obtained  in  one  locality  and  covered 
only  the  first  250  feet  of  trajectory,  accounting  for  50%  of  the  total  effect,  the 
hlghcorreletiona  do  indicate  a strong  possibility  of  success  for  methods  based 
on  simple  averages  and  limited  sampling.  Further  work  is  being  carried  on 
first,  to  verify  the  Influence  function  by  comparison  between  experimental  ball  - 
is  tic  data  and  concurrent  wind  observations  and  second,  to  extend  the  statisti- 
cal study.  Large  quantities  of  additional  wind  profile  sequences,  extending  as 
far  as  1000  feet,  will  be  required  for  this  purpose,  and  the  use  of  correlation 
functions  to  describe  the  wind  may  be  adopted  to  simplify  the  statistical  analy- 
sis and  to  make  the  information  generally  useful. 


CONFIDENTIAL 
Security  Information 


CONFIDENTIAL 
Security  Information 


Reference 


—8  — 

REFERENCES 

(1)  "LOKI  Wind  Response  Analysis"  by  Donald  L.  Baker 
and  Warren  L.  Phillips,  January  15,  1953. 

(2)  "Variation  of  Wind  Velocity  and  Gusts  with  Height" 
by  R.  H.  Sherlock,  M.  ASCE,  Proceedings  of  Amer- 
ican 8ociety  of  Civil  Engineers,  Vol.  78,  April  1952. 

(3)  "Wind  Structure  in  Winter  Storms"  by  R.  H.  Sherlock 
and  M.  B.  Stout,  Journal  of  the  Aeronautical  Sciences, 
Vol.  5,  1937. 


CONFIDENTIAL 
Security  Information 


1 


1ES 


awwtwm 


fWQjiivi  AJLfOI 
1W1  i IS  J<U  iUlYt 


? 


information 


-iwi  i yiAijum 


QJRIHUtRIIAL 


40NRDENTML 

SECURITY  INFORMATION 


■ BBODtsoin  art  I mu  MBBWMIBiWBBMWIBmWIl 

iiiiinMneBBiBHSSnSSi 

I IHUhw  m aw  ■wiuZj  ■»«  Egg  MmiZXZ3  QaiMBXj  awMQ  B9MKI 


BBBBBBBBBflBBBflBBBBBBBBBBBflBBBL3 

^ilegililllsIlBiBilSBBiBBmBM 


flfll mm  iiiilBi  mm  K^rll^liiiBBBBBBBBBB 


mimnom  Km 

■TUI  I iriiMI  IWTA 


■s&iyiHira 

■KIRM 


INFORMATION 


Mouvm'uiW'  *iiano& 

■«» /I  ■ i i~Vi*n  IUMI 


| fbf 


\ik. 


I 3 41 


HHIHIH 

HIMHH 


HE 


fri%^mrniBiiiiiarwiM  mwi 
siBisliSli  BBsS' 

nnHammilHlHnE 


\m 

irai 


B 


\m 


Ir'l 

iw 


m\ 

ml 


IlfllllfiHlllmii 

IMiinaiMBBII  .1  am  lh  icn  | 

II  SBB8B  ■ j&M 
siiliillili 

558BESSBSS 


aHaiiMBPaHMwpyBffwgjBi 

tmwwM»mmiir  «wwMMw«wif  • tHMrmiil 

■ v lu.  raB  iiiji  qks  uttJiji  KZSI BQ  I r*®  1 pvj  bd  CBS! 1 

BffimHfmfnnnttHmBlniH  Hfwlr  llinHDI 


m 

\m 


1131 


IB8BS3B3I 


IHillBHlIIiHIHiHIRIBinflll 

inMHMIHHaaHmWiHIBMiBHIMiE 


irai 

m[ 

m 

m 

m 


NOIlVWHCWNI  Alia 


Ml  HIAA 


kjejim 


SECURE 


lMiinnuurtrt 


CONFIDENTIAL 


flflWBBBBBBflSflBgBBB! 

BflBflHflBBBBiBBiBlSB! 

BBBBifiBBBBBBBBBBBfl! 


NouvwyojMi  Aiiunore 


I — 
1 

RRRRRR&RyfiaiRRRiiRR«RRRHRRRRilRRBRRRBRRRM 

giRRa^RRRBRRRRRiligRRRaRinRRRRRiiHRRj|BRillRRL3 

BaaBaBRRIlSSSBSBRRaRRRBBBRBRaRRRBRBBRRRRi.i 

aapaaaaa^aaaaaa^^ipa^^aspaaap^aaamaaaaRH 


aaasafialsai^jBE. 

aaaaaaaaa^iauBa 

aaaaaaaaamFikiaB 

mmmmmMmmmmMmm 

aassaaaBB^NBB. 


CONFIDENIIAL 


SECURITY 


# yr 


CONFIDENTIAL 


N0I1VWI0JNI  AUUnCHS 


-iwliuii 


■DBdNH 


KmnmsMaem 


CONFIDENTIAL 

INFORMATION 


iwi  t irviuurv> 


w 

9/ 


m$\mw 


mmmm 

BWHNI 

m mm 
mwm\ 
Wm&\ 
mam 


Kt}«  Vi  i 


1 wi  i win  wNnn 


CONFIDENTIAL 


*1UI  I t ■ 


$ C0NF1DFJM  iiMl 

n'j  acmiditv  INFORMATION 


CONFIDENTIAL 
information 


£TCiil 


BBBSBBBBBBBBBBliiign 

iW»i 


■i  ii  iiiiiiiiiiihiii  ii  i ill  in  ii  ii  im  mi  ii  i iiiniiiiii 


mmmu 

sir:! 


iBBBsaBBBBaBBBBaaiiBSjiiBBamBaBBaBaBBBBaaaB 


IL 


an:  wwtpH  —i  musanai  inn  an:  ^atsssui  tin;  unt  mnzint  ins  mu  sn.'u** 


pBBaflflSBBBmiaBS5SSaBBBBBBBBBBBBflBBi^aB«B 
«B3BEBBaaBBSi!iBBBBSBBBflBBBBSBsaBBBBriBaBB 


BBBBBBBBBBSBBBisi 


i 


m 


BBEBSBBBBBBBSBSBBBflBBBBBBBBBHBBBBflBM&BBi 


aaag^aaaaaaaaaa  . 

mmmmmmmmmmmmmmmmmmmmmmfi^^w 

BSBBBBBBBBBBBBBBB^BitfBB 


bbbmkili 


mmmmmmmmmmwmmmmmmmm^ 

mfflammmmmmmmmmmmmzmm 


^■liS 

^j^^aagAaagaaaBBaaaaBBBa^^^i!^^^ 


1 


gj&tgfi 

HW 

BB 


m 


BSBB33BBBBBBBBB33I 


f 


J 


HWffiidMWi 


arovmB! 

■l'IHSWS 


CONFIDENTIAL 


NoiivwaoiNi  Aiiano3S 


— « « «ft 


naas*] 

lsligil^giLlgyiilg^li^igrligllgp€l!ig@SiiiiliilllllffiffiSB@igiiiiijgli.'i! 


s rtr  53  r— t =rri  :::r  *^1  j nr:  am  the  u:::  :::t:  :::r  rrr  rr:  .a  c rrii  tiia  tiZ! 1 


*•*  **  M>n *»«»«  is»< »«k»  inn nm  * ‘iinm  rnsyn  •••«•  »•••••••••  •••■•••< 

■■■  * ■ ■ ■»  ■ ■•*»«*»*'  *****  MM*  MM*  * M»«  ••  • •*••*•*  •«•••  *•*•>  | IM«  ■•*••  •*•»••*••«  • ••••  •« 


CONFIDENTIAL 


: : r'lun::  .r:;:;: ::ut::;c  ::::::e::  ;u:::n:: ::::: ini- e:i:u::i :y« 
• • - JaH!  • - 4t tlfl*  :lh?  jfci  :fS«fct! !«;?!»?:  litSK!  ffifi 


u r;::  :ii 

«•  ••••  •*•••••••! f>*** •••••  ••  . 


!91i8giiUl!il 


» MM  US  I*  H*l  * nil  * M**MM  MM**fi*l  !«•••  !!«••  M**l 

:nr.  iifrgi:  : .Ttinm  :m:::S  snnns:  s^nnta  :^:ra:: 

SSii 


••••• ••••• ••••• ••••• »«••• ••••• ••••••••-• »« »*♦ »»«»■ ••••• ••••■ 

•MM  *•*••  M*M  «**»•  •*•••••■••  •■•••••M4  *••••  * I^IMM  MM'  .., 

»••  »*«»•  ••«•••••••  •••••  • •»»»««>  M « IMf*  * 

»»l  »♦*«•  t**M  MMI  •••••  M«M  •••*••••••  4*«M> 

>•••  •**•«  M*MM*M  >*»••  •••••  •••••  »««»■  M**«  >*i  M !»■  ■ I * 

**iss  iiic  i»m*mm|  »mm m»m  i*M» mm*  1m|i *£*^s  g;;i:T7r  **********  mil  mu  11111 i i in  1^11  nui  inn r 

■*^■1  «■■ »«  >j*m  — *»!  »2m?Sm  ImJ*  |*»il  1»m|  8SS  mm«  |1m1  mil  Sm* 

M • MM»  »M*<  MMt  I IM  III  MW  «M*i  — ■•»  MM  »■*■■■  MM*|*M*  |MM<**«  ••••••••••  tMMMfM  *••••! 

• ••MMt  ***•*•••••  MM*  M*M  •*•»•  MM*  ■♦*«*  tlMI  M*4*to*M  Um< »!•••  MMI  ■••4i**«l  MM|L 

i***!^**'  I**?*^*****  ***!>  »‘P»»^*i  '****^*tl  .MMSnimii  mil  i*f^r****iH!}(t!! 


:Ull  zzr.  ss:  sn:  ii:n  msi  me:  rig:  iHsi  r£: 

msitll*  I***  * *~  **  * *M*MMM  ■»«**  «MM  MM«MM*  ****Jj*«M  M*t*  ***••  . MM  (Ml 


Kir*  jpxj: 


• ••••••  *m1*  (*m* *w ■ ••»••» 

* • M****»**<  •••••M**t  »*»«*  • 


::K*?r 


iuiiImm  mmImIii  sinsiiui  mi*  mi*  mil  im*  •mi  um  !••••  um  mi*  mu  i»«  1 1 11111 1111111111 11111  mu  nmiini  mu  nisi  nts  11 111  mu  n u*  kki  1 

MM*  ■ ■ ■ ••  •••«  • ■ ■ • • M*«*  *****  •••••  •••••  • ••••  t«»M  *****  • •••»  •••*•••»••  «•••»•••••  M**«****«  ••••••••••  MM*  »*  t*»  MM*  »*M*  ***tiM«fl  MB**  r 

*i:m::::mmr nsiasiisunamiimt: smmnSffittiimmisPrrr 

5S52SS5: 

riruisSxiSjmmxs- 

issgyiihiiis 


;ac  taster;*:  tea  irntrrt  nr:: 

• mjjj  "UJ*321  ■ * ’*  * »m**  *—  — 

;SH-‘.:{tBi£5c:iSgUtHas:as;cp3s:^ 

»****.  *•••*  *****  •*•••  ■»«*»  ••*••  ***■•  I ■»*»  •< 

* I * * * ***** • *****  *****  «MI*  •*>»•  »***■■*■  **■««  *****  **««l«l 

• — ■ « * *MM  w *»4  MM*  !■■■  mm  » >MMM*  ******  *M  * *****  “ 
J *****  I —*■  **********  »*♦**  M^*»  »*g**  <|»**  ***•*•••••  ***** 


»*u*  M^cmte 

•***•  *1  •■»  ******  M««  * •«• 


mmmmmwmmmmmmmammmm 


isiSiaigssssaBaaaHss 


KiOllVNIttMi  AUKflOSS 


IWIIkflMlilMI 


I 


I3HK 


umu 


\wumwm 
BBiil- 

fiwmiH! 

iSiaHLiHi 

■■ 


B3 


m 


ilHUBB  MUQIMBZnD  nuBB  I 

fuHlun  H3Z7 XXEO 

IfflHniailHBIl 


nam 

■ktfSBtt 

SH3HKMI 

imm 


ipv; 


IlWBMWIBBttiroWBi! 

imSi 

■gagi 

Bia 


spsp 

iSSmniiBHBI 


Ml 


■HSSSiMSSSSSSBSBSSK 


IE6S! 


CONFIDENTIAL 
EQUITY  INFOWMATIOi 


'XVWUOJNI  \iiafl03S 


iumi*i/n  , aa 


sum: 

snjit; 


• ••I  WJ.mmIUHimIm 


I CTTTTTHlrirl*  n'U  8W  Hln  P>«  WX  Hlttllin  >>C « ■03 » 


!i8gffipglilip£isg  5^1 3*ti  rrtri  :*4r?  rlnl 


lilted 


CONFIDENTIAL 
SECURITY  INFORMATION 


NOIlVn 

ivn  i uvuunn 


<11  t rim -aim 


SECURITY  IMSSWinON 


mnsaesE 

K5i95588899S9ll 

nMiHimmiaB: 


iNw^ng 

i&Biasa 

iwfej«aa 

iMKifHaa 


vjsikua® 

&ihskhm 


SECURITY  INFORMATION 


ngiivwm&smi  Aimnsis 

•i%j«  • & mai 


*5^6 


ccr.i  i WTY 


UW003S 

ikinA 


NoavwaoJNt 


Hnifl 

iTOHbhw 


OONRDENTUL 

SECURITY  t 


wvuwAtm 


Kl 


paaaai 

IIRHil 


iiaBLIHl 


in 


*1 


IRPtldH 


iwmwm\ 

mmmmi 


m^rmmrn 

— ■— — MiBBli 

HI 


mmd 


imwwm 


HBHBilllBHBIHHiHSHHiMBHIBlMIHHHHIlHIBiHi  IBIHHIHillffiSH 
BillqBliMtBip  !UIiBBIHHt?Ht!nHl8otfiii2!fli  BHaB  U*UtlW  IHIJnltmiBiB  ?Iffl  HwaK^BMi^BHBBmiaiHBiBliBHBiy*  inflHHBSHftn 


; ^111  III  SHIIHIHIHIHHlll 

iaSiaaagiBHaawilBiaiwiaHBBHa 

I I HI  WMM\  WM  I ■ 

f*  m**  *****  M w wfl  I—  1 »***i<BB  I 

■■WMBBaaMMiiEai 

^SiMiii  I 

SyinnpiiiiiiBipi 


p^as 

^apgj 

lisStBiSSj  i:  i wm!!\S5^ 


'iwsiuonuMnn 


m&mmmm 

'■tfKwni 

■M&UWi 


SECURITY  INFORMATION 


CONFIDENTIAL 


mss^m 


CONFIDENTIAL 
SECURITY  INFORMATION 


CONFIDENTIAL 


AP/M  (P*  ITT'/  l»IPA~»«*'»'|AW 


■wssbb^ 

■BN^BB& 

BBft&flBf? 

IKBWWPBB 


SSS 

BMSIPWB 

HSMSthtB 

BKgNUSffiU 

bkiSbwb 


CONFIDENTIAL 
SECURITY  INFORMATION 


CONFIDENTIAL 


CONFIDENTIAL 


■kaMI  I »».•«/  IIIPAPW* 


H&iJL&isHrm&r 


mraareHii 

awK^^irin, 


CONFIDENTIAL 
SECURITY  INFORMATION 


CONFIDENTIAL 

— — 


hbukuht. 


■HHfSHHitl 

HHK^llg 

Wmmmmsm 

»Bi£&H!*)U 


wrmwmtism 

SaffiSIiBBi! 


CONFIDENTIAL 
SECURITY  INFORMATION 


CONFIDENTIAL 


SECURITY  INFORMATION 


msrhtttrw 


mmn 


mmk j?m 

y 


o 

«m 

*p  *j.nortzn&  x*  rtotJik 

tBH 

IBSBSnHBanBBMHHB 

[=wi 

=Hi 


••*•••••  *••»!  '»*n* 


MM 




:£2£::.'i3:£:: 
iriSarSris* 

ffij§a^3iplEll! 

lllsai&jiilic 

^zmsussms^^^i 

3CTsta!itSaa«g5!3sga:grta 


las- 


iPrS? 


MHIMnMHjaMMHHUiHiW 

■■■■■■Bfl1 


t:ni:mr  :aT::  : : 

lift »«>••• ■•  • • 

“flamer 


.tilc.srS5 

4i.':ntr 


fei  Hf!  bni  l.** 1 3§? 

. mnzt;  r.^iHsc 

WliHnSaffi 


wmmwmmmwm 

SSSSaSSaS 


VS! 


, , * CONFIDENTIAL 

,,w  -p  -,n°n»n*  ■*  ^^^StCURIIV  INFORMATION 


1/OtVf  IUk.1  1 1 *i  *— 


ECURITY  INFORMATION 


SECURITY  INFORMATION 


mx 


SflSBBaaf£BHl 


HMBtW&BHBBl 


:=B: 


l'£T:t 


}•»«%.  Rti:H?a  qarsBB; 

Siiaiflil 


H r^Fvr.l  BBBBIw 

BBBBlBBflfliflanBftB 


gawim 

:::- ".::;:i  ui::n:::l' ja  a;rj 


aBBBBBflflBflBByBBaB 
IPPgaagKigHHBagagai 
@imiim^^aaaaaaniHaHBag| 
a^iiaagaaaiHaaiSgaaaHa 


n 

H 


ip; 


:r.i: 


»»«*W  l»M»l«M«  »■  Ml 

• *****  Hm*I«hmI«  ••< 
**•♦*«  M 

.*•»*.  T?Ti7I?TTTT^fc  « 

is:su;; 


&i8i& 

HK3 


wmmwmMmm 


iiiipiii 

mmm 
mmmi 


■a 

wmmMW&mm 

t ib^beusb 

BK  MC?\3m 


IBBBBBBBMBBliSBBUiBB: 


oinu 


*mat 


Mmumm 

mMmrnwm 


mmm'tm  i 


mm*m 

wwsm 


m 


tr-lr-n-t- 

1 

» N < 

f7/v  * p *j.nonatn«  J.&  /yotjJ^/Ajrcf  orri 

---L- _-i  _ T ; 1 ^ ♦ * t • H - : ■ • 1 :rria 

BBHHHKBBKBHHflBSH9S9BBBfiSS83iBBKaB 

■^SSbdH^^^b 

1A+A»££ 


UW-’Sr  it**-!"  ! v»v 


■■■»nsa;»KiiBg6iifioa. 


IBBBSBBBBBBaBBBBBBBBBi 

■BBBBBtfBBBimiBBliMWHBI 


Fmm. 


SECURITY  INfORMATION 


SECURITY  information 


HUHIiasmgffillBK 


hm&mm 

iBacsiael 

a^asas 

m 


yarn1 


i^BkiHKaianMaMiminiRiRS 


asisa« 


h 


SECURITY  INFORMA  HON 


COHrlDEfcn*. 


z y/+/  * p *. in o/y^r>p  ±*?  rto  'j.&'s ?<7 


